Metabolism of fatty acids and their incorporation into phospholipids of the mitochondria and endoplasmic reticulum in isolated hepatocytes determined by isolation of fluorescence derivatives.
Isolated hepatocytes were incubated in the presence of [14C]palmitic, [14C]linoleic or [14C]linolenic acid and the time-courses of incorporation of radioactivity into phosphatidylcholine and phosphatidylethanolamine of microsomes and mitochondria were followed. For this purpose a procedure was developed for HPLC separation of 9-diazomethylanthracene (ADAM) derivatives of fatty acids. When [14C]palmitic acid was used, the major product of elongation and desaturation was octadecadienoic acid, which accounted for 35-65% of the total radioactivity. Labeled palmitoleic, stearic and oleic acids could also be isolated. In fatty acids which do not participate to any large extent in deacylation-reacylation reactions, the pattern of incorporation was characteristic: a high rate of incorporation into microsomal and a low rate of incorporation into mitochondrial phospholipids during the first 40 min, followed by a decrease in the former and an increase in mitochondrial labeling. This pattern is consistent with the fact that de novo synthesis of these two phospholipids occurs in the endoplasmic reticulum in vivo. When cells were incubated in the presence of [14C]linoleic acid, 70-90% of the radioactivity recovered in phospholipids was in this same form, whereas the remaining label was mainly in arachidonic acid and, to some extent, in eicosatrienoic acid. When hepatocytes were incubated in the presence of [14C]linolenic acid, 70-85% of the radioactivity in isolated phospholipids was associated with linolenic acid. As much as 20% of the label was recovered in docosahexanoic acid and 5-10% in arachidonic acid. In the case of the two latter labeled substrates the exchange reactions seem to dominate over de novo synthesis. For phospholipids synthesized de novo the transfer from the endoplasmic reticulum to mitochondria requires about 3 h.